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U.NITED STATES ENVIRONMENTAL PROTECTION-AGENCY 
WASHINGTON, D.C . .20.S60 

MEMORANDUM 

DATE: September 25, 1981 

SUBJECT: Registratfon Standard: Methoprene 

FROM: Ellen Sullivan, Pharmacologist ~ ltt!J 
Toxicology Branch/HED {TS-769) 

TO: Lois Rossi, Project Manager 
Specfal Pesticide Review Division (TS-791) 

THRU: William Butler, Section Head 111v11f2 
Toxicology Branch/HEO (TS-769) ~~(lV 
Wi 11 i am Burnam, Acting Chief ifl)J/ 
Toxico1ogy Branch/HED (TS-769) 

· Ol"P'ICl:,OP' 
. P&STICU)ES AND TOJUC 'sUatJTANCES 

Attached a:-e the Topical Discussions, Toxicology Profile, Toxic-ology 
Hazard Assessment and Data Requirement Tables for Methoprene. 

Please note that toxicology data has been reviewed for technical 
methoprene containing 68-96% P..I. inethopren,:i. This data has been 
considered adequate to evaluate the currently registered technical 
chemical containing 92.U A.I. methoprene • 

. Attachment 

cc 
. Ann Barton 

Judy Heckman 
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Acute Testing 

Acute Oral Toxicity :16'3.81-1 • 
The minimum data req1Jirement for testing acute oral toxici.ty (LD50) 
is one test on t~e technical chemical pnd on each man~facturing use 
and for11ulated product, preferably using the 1 ab.oratory rat. Sera rate 
testing is not required on a formulated product ff-,adeq:.iate testing 
has been qJne on a similar product whose inert ingredi~nts are expected 
to produce similar toxicity or if the inert 1ngredients are not 
ex11ected to add to the toxicity of the pro duet. 

Technical 

Adequate data were available to evaluate the acute oral tc;xicity 
of technical ~thoprene. 

In a. study, (Hallesy. et, al" 1972, MRID: 00024607) 5 male and 5 
female Sprague-Dawley ;•ats were given a single oral aose of 10 
g/kg methoprene (68.9% A.I.l. No deaths or clinical signs of 
toxicity were observed 1ur1 ng the 21 day observation period. 
Body weight gain and.food and water consllllption were nonnal. At 
necropsy no treatment relat.:d gro.;s ~athological al.terations 
were observed. The data· indicat:: a,1 ocute oral LDso of greater 
than 10 g/kg methoprene, in rats.· · 

In.another
0

study (Jorgenson and Sasmore, 1972, MRIO: 00024613) 5 
groups of 2 male Sprague-Dawley rats were given si,;;le oral 

. doses of 10 .2 to 51. 9 g/kg methoprer1e ( 68. 9% A. I.) l out of 2 
• rats at 51.9 g/kg died on the six!.~:. ·day following traaunent. No 

other mortalities were observed di.,: ·19 the t .... o week obser't'ation 
peiod. Gross pathological examinatfo~ showed t>lood colored 
fluid in the stomach and urinary bladcJer of the rat thdt died 
during the study; no gross pathol ogica·! changes were observed 
in the surviving animals. This study also supports. ~n acute 
oral LDso of greater than 10 g/kg for technical methoprene, in rats. 
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Data were also available to evaluate the acute oral to. xlcity of 
.. techr,ic.al methoprene ·in dog;;. Hallesy et. al., 1972 (MR?-Q: 
00024609) gave 2 male and 2 fem!le Beagle-dogs a single. Ol"'fl . 
dose o( 10 g/kg methapre~e (68.9S_A.I.) a~d-obser~ed signs!of · 
se\•ere toxicity that included anger, dfallted pupils~ rapid 
respir'ation·, ataxia, salivation, vomitin11 and convulsions. By 2 
hours after treatment 3 dogs had died anq the forth dog was 
sacriffced at 3 hours because of severe toxicity. G.ross pathological 
examination showed congestion of the kidneys, liver, lungs and 
scleraf vessels and telangiectasis in the 1 ivers. The study 
was then repeated using lower doses of methoprene. ln the 

•second study, :, groups of 1 male and 1 female Beagle dogs were 
given single oral doses of 1.0, 2.0 or 5.0 g/kg methoprene (68.9't 
A.I.) and ·no deaths or clinical signs of toxicity were observed 
during a 21 day observatior) period. r•Jy weight gain and food 

· and water cons11Dption were normal. At necropsy no treatment 
related pathological changes were observed. Based on these 
findings, an LD50 of greater tha.n 5 g/kg put less than 10 g/kg 
methoprene is indicated in dogs. 

The•above data indicate a high,acute oral LD50 for methoprene in 
rats and dogs. Based on these findings, technical methoprene 
should be placed in Tox_icfty Category rv for acute oral toxicity. 

Maqufacturfng Use (M.U. l . 

No data were al/ailable to assess the ac1.1te onl toxicity of the 
M.U. for:nul atf ons containing 10-80t met ;'Opi-en,. .• 

Based on an el/aluatfon of th.e inert ingredients, an acute oral 
toxicity test is required on the existing M.U. product containing 
1 St. methoprene7"" · 

Emulsifiable Concentrates (E.C.) 

Adequate data were available to asnss the acute oral toxicity 
of an E.C. containing 65.9\ A.I. methoprene. (1-lepler et .• al., 
1979, MRID: 00010913) wh~n 5 male and 5 female Wistar rats were 
given a single oral dose of 5 g/kg of an LC. containing 65.9'f. 
A.I. methoprene no mortalities or clinical sign-. of toxicity 
were observed during a 14 day obserl/ation periud. At necropsy, 
no treatment related gross pathological· ,,onor"l"'.alities were 
observed. The data indicate an acute orc.l LDso of.,greater than 
5 g/1.g for this product. Thus, this product should be placed 

. in Toxicity Category IV for acute oral toxicity. 

Adequate data were. at'so available to evaluate the acute oral . 
toxicity of an E.C. containing l0'f. A.I. methoprene. (Hallesy 
et. al •• 1972, HRID: 000246CS). In this study, no mortalities 
or clinical signs of toxicity wer'!! observed when 5 groups of 5 
male and 5 female Sprague-Dawley rats were· given single oral 
doses of 0.625 to 10 g/kg of an E.C. containing 10t A. I. methoprene. 
At necropsy, no treatment ~P 1 ited gross pathological changes 
were observed. The data 1...~1cate an acute oral LDso of greater 
than 10 g/kg for this product. Based on the5e results thf s 
product should be placed fn Toxicity Catf'••ry IV for a;ute oral 
tox~ity. · 
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No further acute oral toxicity testing is required with the existing 
E.C. products containing methoprene as their s··gnle activ~ ingredient. 

Granular (G) and Pelleted/Tableted (P/T) 

No data were available to evaluate the acute oral toxicity of the G 
or P/T formulations containing 0:02 to 7.9't methoprene. Si-nee the 
Confidential Statements of Formulation (CSF) do not indicate an 
anticipated change in the acute oral toxicit_., of .these products, due 
to their inert ingredients, te!,ting of the technical chemical is 
sufficient •. Thus, these products should be :,lace1 in Toxicity Category 
IV for acute oral toxicity and additional testing in this discipiine 

<,__ .... )s not needed. • · 

Pr~ssurized Liquids (P.R.L) 

No data were available to assess the acute ora, toxicity of the P.R.L. 
formulation containing 0.1 S't methoprene. Based on an !',oll uation of 
the inert ingredients, testing of the M.U. product conta1ning 15t ~ 
methoprene should be sufficient to fulfill this data requirenient. 
Therefore, acute oral toxicity testing with this product..!! not required. 



Metabol -ites 

ZR-724 fechn i ca 1 ( 11-hydroxy-3, 7, 11-t.rimethy l-dodl!ca-2, 4-di enoi c 
ac 1:d) 

Th~•cute oral LD5u for ZR-724 technical in rats was determined 
to be greater than 6.81 .g/kg. In a study (Johnston and Knott, 
1972, MRID: ) 4 groups of 5 male and 5 fel'lale Charles 
River CD rats were given a single oral dose of 2.15, 3.16. 4,64 
or 6.81 g/kg ZR-724 in PEG 300 solution. Onti male anc 2 females 
at 4,61 and 1 male at 6.81 died during the 14 day observation_ 
period. Other signs of toxicity 1ncluded depression, observed 
at all dose levels, and salivation at the 2 highes! doses. At 
necropsy, the male rat at 4.64 .g/kg that died during the study 
showed weight loss and a bloated stomach. · No other pathological 
observations were observed. 

, ZR-725 Tecnnical (ll-methoxy-3,7-11-trimethyl-dodeca-2,4-dienoic 
ac1d) 

• The acute oral LD50 for ZR- 725 teer" ·,ca 1 was determined to be 
4.87 g/kg (95i C.L. = 3.44-6.39'g/kg) in female rats and grea~er 
than 6.81 g/kg in male rats. In a study (Johnston and Knott, 
1972, MRIO: ) 4 groups of 5 male and 5 fem~le Charles 
River CD rats wer~ given a single oral dose of 2.15, 3.16, 4.64 
or 6.81 g/kg ZR-725. Signs of toxicity included death of some 

.. 

rats at the 3 highesL doses; salivation~ depression and convulsions-
at 4.64 and 6.81 g/kg. · 

At the lower ddses only depression was observed. At necropsy, I 
male at 3.16 g/kg, that died C:ul"ing the study had a darkened 
liver .and bloated stomach. In addition, l female at 4.64 g/kg, 
that died early, ha.d an intestinal blockage. No other pa·:hological./ 
alterations were observed. · 

These data indicate a low t:1.:city for , . .;,f thP primary methoprene 
metabolites ZR-724 and ZR-/25. 

BESf lJuL>umr.n I Jt\'Af!.ABLE 
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Acute Dennai Toxicity 163.81-2 

The ~-.,,, .. um data requirement for testing acutP dermal toxicity 
· ( LD50} is one test on the ~echn ica I chemic a 1 •. j on the 
ianufdcturtng use a~d formulated products, preferably using the 
albino rabbit. Separate testing is not required on a fonnulated 
product if ~~equate testing has been done 01 a similar product· 
whose inert ingredient~ are expected to pr.oduce similar toxicity 
or if the inert ingreaients are not expected to add to the 
~oxicity of th~ product. 

Technical 

An :1cute dennal to .'-:ity study in rabbits, using technical- methoprene 
(68.9'-' A.I.), was conC.: 11cted at Industrial l:!iotest Laboratories 
(IBT-1972). The toxi~olog1cal eva~uation of this study is 
pending receipt of the results from the audit validation prog'ram. 

However, in an adquate study (Hepler et.al., 1979, MRID: 
00J10914), an emulsifiable concentrate (E.G.) fonnulation of 
methoprene (65.91 A.I.) -~id not produce mortality in rabbits 
given 24 hour dermal exposure to 2 g/kg of the product. (See 
specific details under E.C.'s). 

The acute dermal LD50 for this product was indicated as greater 
than 2 g/kg. The high dermal LD50 observed here suggests a low 
potential for acute dermal toxicity with methoprene. Thus, this 
data is considered adequate to fulfill acute dennal toxicity 
testing requirements for technical methoprene and· places it in 
Toxicity Category III for acute dennal toxicity. 

Manuf.~turing U~~ {M.U.) 

No data were ava;lable to assess the acute dermal toxicity of 
the M.U. ',Jnnulation~ containing 10-801111ethoprene. 

Based on ~h eva,~ation of the 'nert ingredients, an acute 1ermal 
toxicity test is required on. t_;1e existing M.'J. product containing 
151 111ethoprene:-

BESl pQCUMENl-t\\lA\LABLf. 
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Emulsifiable Cow;entrate·;.(E.C.) 

Adequate data were available to assess the acJte .dermal toxicity of 
an E.C. containing 65.9:t; A.I. ~1ethoprene (Hepler et •. al., 197·9, MRID: 
{00010914) • .In this study, 4 male and 4 female Hew Zealand White 

.rabbits were given 24 hour dermal exposure to 2 g/kg of an LC.-
containing 65.9~ A.T. methoprene. The test. material was applied to 
the shaved, .abraded ·nd intact sidn .,f the :1nimals under an oci::lus1ve 
wrap. No deaths wer ·;observed; 2 out of 8 anima 1 s 1 os t weight during 
this study however, t.iis was attributed to a respiratory disorder and 
not.to the chemical. No other clinical signs of toxicity were observed 
during a 14 day observation period. In addition, no edema or erythem~ 
were observed at the test site. However, the treated skin of all the 
rabbits was d'".Y and stiff; scab formation (,.Inch was observed in all 
animals) sloughed off by l4 days and revealed healthy skin beneath. 
At necropsy, ·3 out of 8 rabbits had respiratory congestion, this 
effect was not consider<:d treatment related. The data indicate a. 

• dennaJ LD50 of greater than 2 g/kg for this product. Based on these 
results, this product should be placed in Toxicity Category III for 

· acut.e dennal toxicity. " 

Adequate data were also available to assess the acute dermal toxicity 
of an E.C. containing 10':. A.I. methoprene (Olson, 1972, MRID: 00024618). 
In this study, 3 groups of 4 New Zeal and White rabbits were given 24 hour 
dermal exposure to 1, 3 or 9 g/kg of an E.C. containing 1oi A.I. 
methoprene. The test ma teri a 1 was applied to the shaved, abraded or 
intact, s.kin of the rabbits under an occlusive rubber wrap. No 
mortalities were observed during the 14 day observation period. 
Slight or moderate erythema was observed at some test sites at 24 
hours, it persisted, to a slight degree in some animals at 48 hours. 
6lar1~hed skin was also observed 11t some abraded sites. In addition, 
sli gnt skin desquamatton was observe.d at abraded sites on days 2 
through 4. Two rabbits at 3 g/kg and 1 rabbit at 9 g/kg had pale 
brown kidneys at necropsy. The dennal L050 of this product was 
determined to be greater than 9 g/kg. Thus, this product is placed 
in Toxicity Category III for acute dermal toxidty. · 

No further acute dermai toxicity testing is required with the existing 
E.C. products containing methoprene as their single ar.tive ingredient. 

Granular (G) and Pelleted/Tableted {P/T) 

No data were availclble to evaluate the acute dermal toxicity.-cf the G 
or P/T fol""Tlulations containing 0.02 to 7 .9't methoprene. Since the 
CSF's do not in.dicate an anticipated change in the acute dennal 
toxicity of th.ese products, <rue to their inert ingredients, testing 
of the technical chemical is sufficient. Thus, these products should 
be placed in Toxicity Category III for acute dermal toxicity and 
additional testing in this discipline is not needed. 
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Pressuriz~d Liiuids (P,R.L.) 

No data w~re available.to assess the acute dermal toxicity of the 
P.R.L. formulation containing 0.151 methoprene. Based on an evaluatio·n 
~f the inert ingredients, testing of the M.U, product containing 151 

· methoprune should be sufficient co fulfill this data requirement. 
Therefore, acute dermal toxicity testing with this product Ji not required. 

I 

/ --- . --- -
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\ Acute ·1•1halation Tox-icity 163 . ..,1-3 

Acute inhal~tion testing· is required to suppo,:-t the registration of 
the manufacturing use product and formulated products if: the product 
is a gas, the product produces a respirable vapor or 20'r. or more of' 
the aerodynamic equivalent of the product is composed of particles 
not larger than 10 microns. Testing in the laboratory rat is preferred. 

The vapor pressure of technical methoprene (2.3I x ,O-'> lllll Hg at 25°G 
and 1.60 x ,o-4 mm Hg at 40°C) indicates that it 1s likely to form a 
respira~le vapor. In adaition, emulsifiable co~centrate formulations 
of methoprene are appliea by methods (rnultidirectional sprayers and 
aerial appl icatioril that would permit inhalation exposure. Therefore, 
acute inhalation testing~ required. 

Technical 

Aooquate data were available to assess the acute inr.J·Jtion toxicity 
of technical ,;Jethoprene. When rats were exposed to 0, 2 or 20 mg/L 
(ncminal ~oncentrationl of aerosolized methoprene (68.9% A.I.) for 4 
hours a day, 5 days a week for 3 week5 (Olson andWilligan, 1972, 
MRID: l no treatment rel.ited mortalities, clinical signs of 
toxicity (other than nasal discharge at 20 mg/Ll or pathological 
alterations were observed. (See specific details of this study under 
the Subchronic Inhalation Toxicity section of this report). From 
this data ~n acute innalation LCso of greater than 20 mg/Lis estimated. 
Thus, based on these results technical ~ethoprene should be placed 
in toxicity Category IV for acute inh.il:-.tion toxicity. ·, 

Two inhalation studies in rats and guinea pigs (MRID: and 
MRID: , separately) were detemined to be invalid since no 

_infonna~ion was available to verify the concentration of the test 
material that the animals were exposed to. (Specifically, the airflow 
rate and the amount of test material aerosolized were not reported.) 

,Manufacturing Use (M.U.) 

No data wi:r,, available to assess the acute inhalation toxicity of the 
M.U. fonnulations containing 10-BO'l'.. methoprene. 

Based on an eva 1 ua ti on of 
toxicity test~ required 

the inert i~gredients, an acute iritialation 
with the M.U~ product containing 1)5% methoprene. 

I 

... 
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Emulsifiable Concentrate (E.C.) 

No data were available to assess the acute inhalation toxicity of the 
E.C. fonnulations containing 5-65.9\ methoprene. Based on an e~aluation 
of the inert ingredients and the available acute data that indicates 
a low toxicity potential for these products, acute inhalation toxi-:it:1 
testing is notrequire1. These products should be placed in Toxicity 
Category7\17or acute i-nhalation toxicity based on the results from 
testing of the te·chnical chemical. 

Granular (G) and Pelleted/Tableted (P/T) 

No data v,ere available to evaiuate the acute inhalation toxicity of 
the G or P/T fonnulations containing 0.02 to 7.9i methoprene. Since 
the CSF's do not indicate an anticipated change in the acute inhalation 
toxicity of these products, due.to their inert ingredietns, testing--· 1,, 

of the technical chemical is sufficient. Thus, these products should 
be placed· in Toxicity Category IV for acute inhalation toxicity and 
aciditional testing in this discipJine is not needed. 

Pressurized Liquids (P.R.L.l 

No data were available to assess the acute in~alaiton toxicity of the 
P.R.L. fonnulation containing 0.15\ methoprene.- Based on an evaluation 
of the inert ingredients, testing of the M.U. product containing .15i 
methoprene should be sufficient. Therefore, acute inhalation toxicity 
testing with this product ~.!!2,! requfr~d. 

---



The Acute T:oxicity of Methoprene by Intraperitoneal Injection 

Data were aivailable toe.valuate the acute. intraperitoneal (i .p.) 
toxicity ofi tachn·ical methoprene in. rats. When 6 groups of. 
male and female Sprague-Dawley rats (10-30 rats/group) were given 
single i .p.·, injections or 3.04 to 51.9 g/kg of technical methoprene 
(68.9'.t A.I.} the LD50 was estimated as 4.8 g/kg (95'.t C.L. = 4.2-5,6 
g/kg) (Jorgenson and Sasmore, 1972, MRIC: 00024613). Clinical signs 
of toxicity observed, included depr~ssion, slight muscular tremors, 
lacrirnation, diarrhea and abdominal >distention. All survivors appear~d. 
normal by .6 to 10 days after treatment. 

At necropsy, gross pathological alterations were mainly in the 
abdominal cavity and included fibrinous peritonit•is (adhesions) and 
some hyperemic areas on the small intestines. In some instances, 
enlarged livers, kidneys and spleen were observed and t.tiyroids were 
he,'1orrhagic or congested. 

In a second experiment, these same authors, gave 20 male and 20 female 
Sprague;-Dawley rats 3 g/kg methoprene (68.91, A.I.) intraperitoneally, 
for. 2 days, (The second dos, was given 21 or 48 hours following the 
first,) One male rat died 1 day after its second injection; no other 
mortalities were observed, No clinical signs of toxicity were observed 
during the two week· observation period. At necropsy, all ihe animals 
show~d moderate to. severe fibrous peritonitis, yellow exudates in the· 
abdominal cavity and slightly enlarged livers and spleens. 

BEST DOCUMENT AVAILABLE 

.. 
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Primary Eye Irritation 163.81-4 

The minimum data requirement for primary eye irritation is one test 
on the manufacturing use and fonnulated products, preferably.using 
the albino rabbit. Separate testing is not. required on a fonnulated 
product if adequate testi_ng has been done on a similar product whose. 
inert ingredients are not expected to add to the to<icity of the 
product. . 

In -addition, a primary eye irritation data requirement may be waived 
if data is submitted "demonstrating that the test substanc·• has a pH of 
1-3 or 12-14; for regulatory purposes, a test substance wHh a pH of 
1-3 or 12-14 will be considered corrosive to the eye. 

Technical 

Adequate data were availab·le to assess the primary eye irritation 
potential of technical methoprene. In a study (Hil 1 and Hallesy, 
1972, MRID: 00024614),·no eye irritation or corneal opacity was 
observed in rabbit eyes at 24, 48 and 72 hours following instillation 
of 0. 1 ml of methoprene (68.9%). In addition, no clinical signs of 
toxicity were o~served during a 3 day observation period. The primary 
eye irritation score was zero out of possible 110 score. The test 
material is not a primary eye irritant; it should be placed in Toxicity 
Category IV for eye irritation. 

Manufacturing Use 

NQ data were available to evaluate the primary eye irritl1ion potential· 
of the M.U. formulations containing 10-80i methoprene. 

Based on an evaluation of the inert ingredients, primary ·eye irritation 
· testing with each existing product .!l required. 

Emulsifiable Concentrate (E.C.) 

Adequate data were avail able to assess the primary eye irritation 
potential of an E.C. containing 65.9't A.I. methoprene. (Hepler 
et.al., 1979, MRID: 00010915). · In this study, sligrt conjunc-t;il/al 

_irritation was observed in washed and unwashed rabbit ~yes up to 72 
>,ours following the instillation of 0.1 ml of an E.r:. '"Ontain1ng 
65.9i A. I. methoprene, By 7 days al 1 of the treated eyes appeared 
nonnal. This prodt.et is not a primary eye irritant and should be 
placed in Toxicity·category III for eye irritation. 

•· . ' .. _ .. ·. . . 
... 
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Adequate data were also available to assess the primary eye irritation 
potential of an E.C. containing 10% A. I. methoprene. (Hal lesy and 
Hill, 1972, MRID: ). In this study, ~iight conjunctival 
irritation was observed in washed and unwashed rabbit eyes at 1 _hour 
following the instillation o~ 0.1 ml of an E.C. containing 10% A.I. 
methoprene. The irritation cleared by 24 hours and the animals eyes 
remained normal during the remaining 7 day observation period. This 
product is not a'primary eye irritant and should be placed in Toxicity 
Category III for eye irritation. 

No data were available t~ assess the primary eye irritation potential 
of an E.C. containing si methoprene. Based on an evaluation of the 
inert ingredients in this product, primary eye irritation testing is 
required. -

Granular (Gl and Pelleted/Tableted (P/T) 

No data were available to evaluate the primary eye irritation potential 
of the G or PIT fonnvlations cont~ining 0.02-7,9t methoprene. One 
eye irritation test is retuired with a granular fonnulation of -
methoprene. This test wi .1 satisfy the eye irritation testing 
requirements for the existing G and P/T products. 

Pressurized Liquids (P.R~·· . .:l. 
No data were ava flabl e ·) iSsess the primary eye irri tatior potential 
of the P.R.L. formulatio11·containing 0.15% m:ethoprene. Since this 
product contains a propellant, primary eye irritation testing.!_!. required; 



P~tmary pennal lrritetion 163.81-5 

The :•ttni1111J11 data requirement for primary dennal irritation is one 
test on the manufacturing use and fonnulated products, preferably 
using the albino rabMt .. Separate testing is.not required on a 
fonnulated pr'oduct if adequate testing has been done on a similar 
product whose inert ingredients are expected to produce similar 
toxicity or 1f the i!J.ert ingredients are not expected to add to the 
toxicity of .the product. 

In addition, a primary dermal irritation data requirement may be · 
waived if data is submitted demonstrating that the test substance has 
a pH of 1-3 or 12-14; for regulatory purposes, a test s.._ubs tance with 
a pH of 1-3 or 12-14 wil 1 be considered corrosive to the skin. 

Technical 

Adequate data were available to assess the primary dermal i rri tati o.-, 
potential of technical methoprene. In a study, female New Zealand 
albino rabbits were given 24 hour dennal exposure to 0-.5 ml of 
methoprene (68.9% A.I.). {Hallesy and Hill, 1972, MRIO: 00024615). 
The test material was applied to the shaved, abraded and unabraded, 
skin of each rabbit under an occlusive wrap. No dermal irritation 
was observed at 24 or 72 ho~rs. The primary dermal irritation score 
was zero out of a possible 8 score. The test tnat~rial is not a 

•primary skin irritant, it should be placed in Toxicity Gategory IV 
for dermal irritation. · · 

l4anufacturing Use {M.U.)' 

- No data were available to evaluate the primary dermal irritation 
poten·~i al of the r-,.u. fonnulation!.> containing 10-80% methoprene. 

Based on an eval 1:ation of the illert in9·redients, ·a primary dermal 
irritation test is·required on the M.U. ~roduct containing 15% methoprene. 

Emulsifiable Concentrates (E.C.) 

In an adequate study {Hepler, et.al., 1979, MRID: 00010915), no edema 
or erythema were observed on the shaved, abraded .and intact, skin of • 
rabbits given 24 hour dermal exposure to 0.5 ml of an E.C. containing 
65.9% A.I. methoprene. The pri)llary dermal irritation score- was 0 
(out of a possible 8 score). At 51 days after treatment, some animals 
had cracking and flakeing skin~ 2 weeks this condition had cleared. 
This prod•!Ct is not a primary skin irritant and should be placed in 
Toxicity Category IV for dermal irritation. 
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. 
· In another adequate study (Hal lesy and Hill, 1972, MRIO: ) , 

the primary dermalArritation potential of .an E.C. containing lO't 
A.I. methonrene was evaluated. In this study, female New Zealand 
albino raboits were given 24 hour dermal £xposure;to 0.5 ml of an 

'E.C. containing lDi A.I. methoprene. ~~e test material was applied 
to the shaved, abraded and intact, slon ?f rabbits under an occlusive 
wrap. Th~ primary dermal i rri tat iol'I score was 0 ( 01Jt of a possible 8 
score). This product is not a primary s\:in irritant, it should be 
placed in Tox.icity Category IV for dtrmal irritation. 

. ·, 
No further pr.imary dermal irritation testing is required with the 
existir,g E.C. products containing methoprene as their single active 
ingredient. 

Granular (G) and Pelleted/Tableted (P/T) 

No data were available to evaluate the primary dermal irritation 
potent+'!rt of the G or P/T formulations containing 0.02 to 7.9't 
methoprene. _Since the CSF's do not indicate an anticipated change in 
the primary dennal irritation potential of these products, due to 
their inert ingre,1~ents, testing of the technical chemical is 
sufficient. Thus, these products should be placed in Toxicity Category 
IV for primary dermal irritation and additional testing is this 
discipline is not needed. 

Pressurized Liquid (P.R.L.) 

No data were available to assess the primary dermal irritation 
potential of the P.R~L. contJining O.lS't methoprene. Based on an 
evaluation of the inert ingredients, testing of the M.U. product 
con ta i ni ng l S't methoprene should be sufficient to fulfill this data 

·requirement.-· Therefore, primary dermal irritation testing is not 
required with this product. --
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Dermal Sensitization 163.81-6 

The minimum data re~uirement ~or dennal sensitizat~on is an intradennal 
test on the manufacturing use and fonnuiated products, preferably 
using the guinea pig. Separate testing is not required on a fonnulated 
product if adequate .testing has been dcne on a.similar product whose 
inert' ingredients a.re expected.to produce•similar toxicity or if the 
inert ingredients_ are not expected tc adrl to the toxicity of the produ~t. 

Technical 

j No data were available to evaluate the dermal sensitization potential 
I of technical irethoprene. However, the available acute data and the 
\_ chemical structure of methoprene do not indicate a need for this 
, type of test. Therefore, this testing requirement~ waived. 

Manufacturing Use {M.U.) 

No data were available to evalu~te the dermal sensitization potential 
, . of the M.U. fo.rmulations containing 10-80% rr.ethoprene. 

Based oil an evaluation of the inert ing:·edients, testing of the dermal 
sensitization potentiai of the H.U •. product containin~ 15% methoprene 
~ required. · 

Emulsifiable Conc~~tr~tes (E.C.) 

No data were ava·ilable to assess ti1e dermal sensitization potential 
of the E.C. fonnulations containing 5-65.9% methoprene. Based on an 
evaluation of the inert ingredi~1ts in these products and the"available 
acute data,. testing ~ not needed. 

Granular (G)-and Pelleted/Tableted (P/Tl_ 

No data were available to evaluate the dermal sensitization potentjal 
of the G or P/T fonnulations c~ntaining 0.02 to 7.9% methoprene. 
Based on an evaluation of the inert ing~edients in these products and 
the available acute data on methoprene, testing~ not needed. 

Pressurized Liquid (P.R.L.) 

No data were available to assess the dennal sen~itizttion potential 
of the P,R.L. containing 0.15% methoprene. Based on an evaluation of 
the inert ingredients, testing of the M.U. produ~t containing 15% 

.methoprene should be sufficient to fulfill this requirement. Therefore'i 
dermal sensitization testing with this product.!.! not required. 

~ 
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Acute Delayed Neuro~~(icity 163.81-7 

The minimum data requirel'lent for acute delayed neurotoxicity is one 
test ~n the technic~l chemical, using the adult hen. 

An .::cuta delayed neurotoxicity test h required if the .::ctive 
ingredient, or any of its metabolites, degradation products, or 
impurities cause esterase depression or are struc.tural ly related. to a 
substance that induces delayed neurotoxicity. There is no indication 
that suggests that methoprene or its metabolites cause esterase 
depression or are structurally ielated to tnown neurotoxins, therefore, 
acute delayed neurotoxicity testing.!! !!.2! required. 

~ 
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Subchronf~ Testing 

Subchronic Oral Toxicity 163.82-1 

The !llinim1.111 data requirements for stbchronic oral toxicity is 
one test or. the technical chemical in two mammalian species, 
preferably.using the rat and dog. 

A slbchronic oral toxicity test is required if pesticidal use 
requires a tolerance or an exemption from a tolerance, requires· 
the issuance of a food additive regulation or is likely to result 

pin repeated h1.111an exposure through the oral route. Tolerances 
and exemption from tolerances exist for methoprene; therefore, 
stbchroni(. or· toxicity testing is required. 

-

In. a range finding study (Jorgenson and Sasmore, 1972, MRID: 
00')24610), 6 groups .'Jf 5 male and 5 female Sprague-Dawley rats · 
were given 0, 1000, 5000, 10,000, 20,000 or 40,000 ppm methoprehe 
(68.9% A.I.) in·the diet for 2 weeks. Food consumption and body 
weight gain were markedly depressed at the 2 highest doses. 
These effects were attributed to palatibility problems with the 
test material. After treatment with methoprene was discontinued 
in the third week; food consumption at 20,000 and 40,000 ppm 
returned to normal. Except for food rejection at the 2 highest 
doses, with resulting weight l·oss, no other clinical signs,of 
toxicity were reported. At necropsy, gross pathological 
examin~ti~n of the rats at the 40,000 dose level revealed no 
aboo-inalities. An effect level could not be established from 
thB 1ata because of.palatability problems with the test material. 

i~ another range finding stu~, these same authors (Jorgenson 
and Sasmore, 1972, MRID: 00024610) fed 5 groups of 3 male Beagle 
dogs 0, 1000, 5000,• 10,000 or 20,000 ppm me~hoprene (68.9% A.I.) in 
the diet for 2 weeks. A dose related reduction in "body ·"eight 
gain which included w~ight loss at the 2 highest doses was 
observed. Food cons1.111ption was depressed in animals at 10,000 
and 20,000 ppm during the treatment period. However, when 
lll'?thoprene treatment was discontinued during the third week of 
testing, food consumption in these animals returned to normal. 
At necropsy a dose related increase in liver weights was observed. 
Dogs at 10,000 and 20,000 ppm also displayed morphological 
changes in the liver, however, these Chdnges were not described. 
The data indicate that the dog is less tolerant of high doses 
of raethoprene than the rat. Based on the body weight and food 
consumption data, 5000 ppm is an estimated maximum tolerated 
dose (MTD) for a stbchronic feeding study with dogs. 
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In a 90 day feeaing study (Jorgenson and Sasmore, 1972, MRID: 00024612) 
15 male and 15 female Sprague-Dawley rats were fed· diets containing 
0, 250, 500, 1000 or 5000 ppm methoprene (68.9% 11..1.). A significant 
incre.:.se 'in liver weights was observed in both.males and females at 
the highe~t dose. In addition, kidney weights in males at 5000 ppm 
were significantly increased. Renal tubular regeneration was observed 
in 7 out of 15 males at 5000 ppm and 3 out of·15 males at 1000 ppm. 
The type of lesion associated-with this effect was not described, 
however, its incidence suggests that it was treatment related. Based 
on these findings a no effect level (NEL) of 500 ppm is established. 
Further subchronic oral toxicity testing ir: rats is not required. 

·• --
The NEL from a 90 day feeding study with me ':hoprer.e in dogs was 
determined to be 500 ~pm (Jorgenson and Sasmore, 1972, MRID: 00024612). 
In, this study, 4 male and 4 female Beagle dogs were fed diets containing 
0,,250, 500 or 5000 ppm methop~ene (68.9% A.I.) for 90 days. The 
results showed that liver weights for males and females at 5000 ppm 
were signifig,ently elevated. In addition, serun alkaline phosphatase 
(SAP) levels in males at 5000 ppm were elevated at the 4, 8 and 13 
week 'testing fntervais. Females at this dose had elevated SAP levels 
at the 8 week interval only. No other ·treatment related effects were 
observed. Taking into C'lnsideration. the feed conversion factor, the 
NEL for dogs is lower (12.5 mg/kg) than for ra~s (25 ~g/k~). Since 
this suggests that the dog is more sensitive to thl! to1tic effects of 
methoprene than the rat, additional subchroni~ f~eding, of a longer 
duration, is needed with the dog. 



21-0ay Dermal Toxicity 163.82-2 

The minimum data requirement for subchronic 21-day dennal toxic it;• is 
one study on the·technfcal chemical. preferably using the albino rabbit. 

\, . 
A subchronic 21-day dennal to>- jitY test is required if pesticidal 
use is likely to result in rep1:._Jted human skin contact. . 

Emuls1fiable concentrate or pressurized liquid forinulations .of 
methoprene are used as sprays to cont ro 1 mos qui to larva, tobacco 
·beetles and moths, fleas and sciarid flies. These uses could result 
in repeated human skin exposure; therefore, 21-day dermal toxicity 
testing ~ required. · · · 

A 21.day dErnial toxicity study in rabbits using methoprene·(6J3,-.~ A.I.) 
was conducted at Industr1al Biotest Laboratories {1972). The toxicologict1l 
evaluation of thi~ study is pending receipt of the results from the audit 
validation program, 

. ·Bf.ST DOCUMENT AVAILABLE 

\,. 

-
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Subcnrohic 90-Day Dermal Toxicity 163.82-3 

The minimum data· req~i rement for subchronic 90-day dermal toxicity is 
.one test. for the technical chemical, preferably using the-albino rabbit. 

The subchronic 90-ctay derm,11 toxicity test is required if pesticidal 
use will involve purpos.e.f.J.il application to the skin or will result in 
hu 1n exposure comparablw'to that, for example, from swimming pool 
additives or pesticide-impregnated fabrics. Methopr~ne is not used 
in the ways described above therefore, 90-day dermal toxicity testing 
2-! not required: 

, 
# 

.... 



Subchronic Inhalation Toxicity 163.82-4 

The minim1J11 data ·requirement for suhchronic inhalation toxicity is 
one test on the technical chemical, preferably usirig the iaboratory 
rat. 

A subchronic inhalation toxicity test is required if pesticidal use 
may result :in repeated inhalation exposure at.a cr,tcentration that is 
hkely to tie tox1c, as cletermined from results of an acute inhala):fon 
testing. ' 

In a 21-day·, inhalation study (01.son and Wflligan, 1972, .MRID: ),, 
3 groups of 10 male and 10 female albino rats were given repeated 
inhalation exposure to a nominal concentration of 0, 2, or 20 mg/L of 

1 aerosolized methoprene (68.91 A.I.). The animals we.-e expose1 to the 
test material 4 hours a day, 5 days a week, for 3 weeks. No treatmen_t 
related morta ~it i es were observed during the study. Rats exposed to 
20 mg/L of the test material had nasal discharge during the ex,posure 
period; no other clinical signs of toxicity were observed. Body 
weight gain was comparable among the different groups and clinical 
biochemistry and hematology parameters did not indicate a consistent 
pattern of toxicity. In addition, lung, liver and kidney did not show 
cooipound related alterations. A NEL of 20 mg/L (HOT - highest dose 
tested) Is established from this data. 

Since emulsifiable concentrate (E.C.) fonnulations of methoprene are 
used to' protect cigarette tobacco from damage t;1 tobacco beetles and 
moths a special 6 week inhalation study in rats was conducted using 
cigarettes treated with the 5'1', E.C. formulation of methopr~ne. 

In this study (Coate, 1978', MRIO: 00010464) 3 group9 of 10 male and 
10 female Sprague-Dawley rats were given inhalation exposure to 
cigarette smoke from tobacco treated with si E.C. methoprene·. The 
rats were exposed to the smoke 4 hours a day, 5 days a week for six 
weeks. Methoprene expo,sure was estimated as 0. 1.92 or 9.6 ug/k.g/day. 
No compound related mortalities were observect During exposure to 
the smoke the rats in all three groups were observed squinting. Some 
animals in the control group and highest dosed group were observed 
coughing during one exposure session. No other abnonnalities in 

., behavior o·r appearance were observed during the' study. At necropsy, 
· no compound related gross or histopathological alterations were 
observed,· In addition, exposure to methoprene (St E.C.) did not h.ave 
a significant effect .on body weight gain, clinical chemistry or 
hematological parameters and organ weights. 

No additional subchronic inhalation testing is required with methoprene. 
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Suochronic Neurotoxicity 163.82-5 

The minimum data require11ent for subchronic neurotoxic1ty testing is 
one test for the technical chemical, using either the adult hen or a 
mammalian species. 

A subchronic neurotoxicity test is requi~ed if the pesticide has 
shown positive results in the acute delayed neurotoxicity test or 
induced irreversible neurological toxicity in mammalian species. 

There is no evidence to suggest that me~hoprene is neurotoxic. Testing 
~ ~ required. 

----- --· --
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. Chronic Testing 

Chronic Feeding 163.83-1 

A chronic feeding study is required if pesticidal use requires a 
tolerance or exemption from a tolerance, requ'ires an issuance of 
a food additive regulation or is likely to resu.lt in repeated 

-human exposure over a significant portion of the lifespan. 
Tolerance:s and exemption from tolerances exist for methoprene; 
therefore, a chronic feeding study~ required. 

In an ad~quc.te study; (Wazeter and Goldenthal, 1976, MRID: 
00010739) 4 groups of 50 male and 50 female Charle~ River CD 
rats were fed diets containing 0,. 250, 1000 or 5000 ppm methoprene 
(86.9% A.I.) for two years. No treatment related effects on 
body weight, food consumption, behavior, hematology, blood 
chemistry, urinalysis and organ weights were observed.- ---- ~ 
0phthalmoscopic examinttions did not indicate a treatment related 
effect. At the end of the study, survival was approximately 50% 
in all groups. At necropsy no treatment related gross pathological 
or histopathological lesions were observ.ea. In addition, there 
was no indication of an oncogenic effect since the incidence of 
tumors and types of tumors were observed with a simiL1r frequency 
in control and treated animals. The no-effect-level (NH) from 
this study is indicated as 5000 ppm (HDT). This data is adequate 
to fulfill chronic feeding testing requirements for methopr.ene. 
Further chronic feeding test j ng ~ not neetled •. 

It should be noted, that a NEL of 500 pp~ was established from 
an adequate 90-day rat feeding study (See Subchronic Feeding). 
The ~indings from the subchronic study sugJest that younger 
rats are more sus:eptible to methoprene toxicity, while the 
chroni~ data indicates that older rats are more tolerant of 
the chemical, It appears from these studies that methoprene 
induced toxicological change~ that occur early on in a rat's 
1 ife are. regenerative • 

../ 



0ncogenicity 163.83-2 

The minimum data requirement for oncogenicity, is testing in two 
mammal ia11 species, preferably the rat and .mouse, using the technical. 
chemical. "' : · · 

i 
An oncogenicity test is required if the active ingredient, or any of 
its metabolites, degradation products or impurities, is structurally 
related to a recognized carcinogen .or causes a mutagenic effect, 
requires a tolerance or an exemption from a tolerance, requires an 
issuance of a food additive regulation or is likely to res.ult in 
repeated human exposure over a significant port~on of the lifespan. 
Tolerances and exemption from tolerances exist for methoprene; 
therefore, oncogenici·~y testing.!_! rt!quired. 

In an adequate study (Wazeter and Gol denthal, 1975, MRID: 00010739), 
4 groups of 50 male and 50 fP.male Charles River CD rats were fed 
diets containing 0, 25:J, 1000 or 5000 ppm met!'>oprene (86.9t) for 2 
years. (See specific details of this study unoc.- Chronic Feeding). 
No indication of an oncogenic effect was observed even at the highest 
dose level, 5000 ppm. The NEL for oncogenicity in rats is considered 
to be 5000 ppm ( HDTl. 

The oncoge'nic potential of methoprene was al so adequately evaluated 
in a 18 month study in mice (Waz~ter and Goldenthal, 1975, MRID: 00010600). 

In this study, 4 groups of so· male and 50 female Charles Rive.: CD-1 
mice were fed diets con ta i ni n'g 0, 250, 1000 or 2500 ppm methoprene 
( 86. 9-87. 5l.) for 18 months. No difference was observed between the 
tumor incidence of mice in the control and treated groups. No· 
treatment related effects on body weight, food consumption and general 
behavior were observed. At 18 months, survival was approximately soi 
in all groups. At necropsy no treatment related gross ~athological 
changes were observed. However, histopathological examination 
indicated a high incidence of brown pigmentation in mice at 2500 ppm. 
This finding was_also observed in some mice at 1000 ppm but was absent 

.at the 2!::0 ppm level and in the control group. In" addition, a higher 
incidence of liver focal necrosis was observed in 5000 ppm dosed 
females than in control ones. This difference was not observed in 
male mice. Amyloidosis was observed in various tissues at all dose 
levels including the control group; the incidence of this finding 
was approximately twice as great in high dosed animals compared to 
control ones. 

The only parameters investigated in this study were body weight gain, 
food consumption, general behavior, grc,,;s and histopathology. Under 
these condi.tions, the NEL for systemic toxicity was indicated as 250 
ppm (based on microscopic changes in the liver at the 2 highest 

/'/, doses l. . 1;0~,1evef', the Mtl::. fe,. eRc09e_11i Gi,_ty. i ,, c<?_osi dered ta he-2590--ppm. 

y·, ! i The above data are adequate to fulfill oncogenicity testing requireme~ts 
: 1-'. i,.~, for methoprene. Further oncog~nicity testing .!_!!!,2! required. 

V 
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Reproductive Testing 

Teratogenicity 163.83-3 

The minimum data requirement for ter.at,genicity is testing in two 
mammalian species using the technical chemical. 

Teratogenicity testing is required if pesticidal use requires a 
tolerance or an. exemption from a tolerance, requires an issuance 
of a food additive regulatio~, or is· likely to result in a 
significant exposure to females, Tolerances and exemption from 
tolerances exist for methoprene; therefore, teratogenicity test,ing 
i.s req:Ji red. 

Adequate dati were available to assess ,the teratogenic poiential 
of i"ethoprene 11 rabbits (Nomura Research Institute, 1975, 
MRID: , ). 

In this study, 4 groups of 10 pregnant rabbits were given 0, 50, 
200 or 2000 mg/kg methoprene (95.7% A.I.) in olive oil, orally, 
on-days 7 through 18 of gestation. No teratological effects 
were observed, rowever, maternal toxicity, as demonstrated by a 
38.4% reduction in body weight gain and a 20% incidence of abortion, 
and fetotoxicity, indicated by an increase in embryo lethality, 
were observed at 2000 mq/kg,'day. The study ind.icates a no ,effec-t. 
level (NEL) of 200 mg/,j.day. 9~ed on the doses tested, the 
lowest effect level (LEL 1~ for maternal toxicity and embyrolethality 
in utero was 2000 mg/kg/a~y. This study fulfills teratology 
testing requirements in one mammalian species. 

In another teratology study {Nomura Res~arch Institute, 1975, 
MRID: ), 4 groups of at least 30 pregnant ,mice were 
given 0, 50, 200 or 600 mg/kg/day methoprene (95.7% A.I.) in 
olive oil, orally, o·n days 7 through 14 of gestation. On day 18 
of pregnancy 20-23 mice in each group were sacrificed. Caesarians 
were performed and the effects on the fetuses were. assessed. The 
remaining pregnant mice were allowed to whelp naturally and rear 
their litters for 3 or 7 weeks. · 

No· maternal toxicity, fetotoxicity or teratogenicity were observed 
at the. doses tested. However, the authors did not indicate the · 
methods used to assess soft tissue anomalies. During the postnatal 
development, descent cf the testes was r,•_.irded at 200 mg/kg and 
opening of the vagina was retarded at 50 mg/kg. In addition, 
testicu!ar weight was significantly reduce•J at both these dose 

c._ , 



-2-

levels arid one pup at 50 mg/kg had atrophied seminiferous tubules. 
Since tliese effects were not observed at the highest dose Yevel, 
ttie toxicological significance of them is difficult to assess •. , 
The registrant has beer, a s.ked to submit more information , inc 1 udi ng 
individual animal uat~. to address these issues. In additiori, 
the registrant ~houlcl 1ndicate what procedures were used to-asses~ 
fetuses for soft tissue anomalies. This study cannot be consioered 
to fulfill terat.Jlogy testing re4uire;·,ents, for methoprene, in a 
second mammalian species until tile aoaitional infonnation requested 
is received.and reviewed by the Agenc.y. 

Teratology stuoies in rats and rabbits using methoprene {68;9\ A.I.) 
were conducted at Industrial Biotest Laboratories (197t-). The 
toxicological evaluation of these studies is pending the receipt 
of the results from the audit validation program. 
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Reproduction 163.83-4 

The minimum data require,nent for reprodu::tion is testing in one 
mammalian species, preferably the laboratory rat, using-the technical 

· chemical and lasting two generations. 

Repro~uction testing is required if pesticidal use requires a tolerar.ce 
or an exemption from ;i. to 1 erance, requires an issuance of a food 
additive regulation or is 1 ikely to res\Jl t in repeated h1111an exposure 
over a significant portion of the lifespan. Tolerances and exemption 
from tolerances exist for methoprene therefore, reproduction testing 
.!!_ required. · 

Adequate data were available. to assess 'the reproductive toxicity of 
_methoprene in rats (Killen and Rapp, 1974, MRID: 00010571). In a 
three generation reprodu::tion study, 3 groups of male ar.d female 
Long Evan rats were fed diets containing 0, 500 or 2500 ppm methoprene 
(86.9-87.5i A.I.). No compound related effects on bcdy weight, food 
cons1111ption, mating, fertility, gestation, litter siz~, viability. 
and lactatiGn were observed. Gross pathological examination of F3 
offspring did not indicate compounrJ related toxicity. The no effect 
level (NEL) for this study i_s 2500 opm; the highest dose tested 
(HDT). Further reproduction· tox.icity testing with methoprene is not 
required._ - --

·• . -.,, 
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Mutagenicity 163,84-l throu~h 4 

The fo 11 o~ing studies represent only the minimum requirements for 
data on the pot~ntial herit~ble effects ·of the tecn·nical material, 

l. A mammalian ·in vitro 001nt mutation test. 

2. · A sensitive subrriamma•i.an point mutation test (bacteria, 
fungi or insects). 

3. A primary DNA di\mage test ·c1.e., sister chrcmatid exchange 
or unscheduled DNA synthesis). 

4, · A mammalian in vivo cytogeneti~s test. If this test suggests 
. a positive result. a dominant lethal or heritable tran$location 
. test may be . requi red. 

After results from these test systems and other Toxicology disciplf.nes 
have been considered, additional testing may be required to further 
characterize or quantify the potential genetic risks. 

Bacterial assays were conducted with methoprene. In a study (Hsia et.al., 
1979, MR.ID: 05018270) methoprene (1 A.I. unspecified) dissolved in 
dimethylsul foxide (DMSO), at coni:entration'S of 0,2, 2. and 20 ug/plati:' 
was evaluated form·'. l_yet1ic1ty in Salmonella typhimudum strains TA-98 
TA-100, TA-1535, TA-1 JJ and TA-1538. 

The assays were run ir, tile presence but not in the absence of metabolL: 
activatiori, (The strain~ of bacteria used, ~etect base pair 
substitutions.or frameshift mutagens). No evfoence of mutagen1city 
was observed; hClwever, the sensitivity of the assay cannot be adequately 
evaluated since .no di!ta were available for the ~ositive i:ontrols and 
only a small ra:,,;e of low doses was evaluated. 

In a dominant 1 et tie: study (Johnston 1973, MR ID: 00010545.) methoprene 
(68.91 A.I.) was give intraperitoneally (i.p.) t.o male rats at 20, 
200 or 2000 mg/kg (the 2 lowest doses were diluted with.PEG 300) as a· 
single or repeated dose (2 or 5 daily doses}. Negative controls 
received saline at 1 ml/kg and positive controls received 
triethylenemelamine {TEM) at 0,03 or :::i.4 mg/kg. Rats were mated for • 

•8 weeks. No effects indicative of powerful domiilant lethality were 
observed ~ith methoprene. The positiv~ control ~aused a reduced 
number of implants and live fetuses per .:iregnancy and an increased 
number of resorptions, particular):, durir,g the first 5 wee.ks. This 
study does not provide a sensitive indication of the dominant 1 ethal 
potentTTrormethoprene sint~, the number at animals evaluated at 
each tn:atment regimen was small (5 males and 10 females) and there 
was a low proportion matings resulting in i)regnancy {even in the 
negative control group). 

Although the above data do not satisfy the Agency's mutagenicity 
testing requirements, they do suggest a lack of genetic toxitity with 
methoprene. Since a mutagenir. effect- 1s rtot anticipated, this data 
requirement can be waived at this time. }iowever; the ~gency reserves 
the right to ask for additional mutagciidty te:.tfng if a need is 
indicated ir the future. .... 

I 
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·Metabolism 163.8 -1 

The minimum data , ··".luirement for metabolism is testing with a single 
dose of the analytica;~., pure grade of the active ingredient i~ the 
radioactively labelled h,: ..... 

A gen_era1 metabolism study is .-equired·if a chronic feeding or' 
.oncogeni city study .f -s required. Both these studies are required with 
methopren.e s i nee to 1 erances and ~'<emption from tolerances exist. . .. , 

The metabolism of methoprene h.s ')eeri ·-·:;.. .. ~iqated in the rat, mouse, 
guinea ;iig, cow and steer. Experimental data .. .: 0 <:hown that met:-Soprene 
fs extensively metabol izecl in eaci'l of these mammalian species; in 
addition, ~he data provi 1e evidence that methoprene metabolites _are 
incorporated into natura, bl•~ co,istituents. 

.. 
In a series of exper:ments h,r,«sseaud et.al., 1974, MRID: 00010866 
and Hawkins et.al., 1977, t'RJ(l: 05007755) the excretion retention 
balance, biliary excretioo, plasma kinetics and tissue distribution 
of radiolabell ed methoprene and its metabolites were investigated in 
rats. 25 As.h \.If star rat"' of both sexes, were give;, single oral doses 
of 5_14c-methoprene (98i A.I.) fn 1oi ethanol. In 8 rats, the · 
radioactiv,ty of ur'lne; feces and expfred CO2 was m1?asured ~-: r 5 
day-s. At th.e end of this period, the amount of radioer:ti11ity remaining. 
in the bodies was dete!7,1i ned. It was observed that 13!- of the 
administered radfolabel .,.as excreted in the urine in 24 rri.iurs and the 
value was increased to 19.6t by 5 days. 11.9i of ·~:1te radfolabel was 
excreted in the feces after 48 hours increasing to i11.6i after 5 
days. Expired air accounted for 25.5t of the radic,,,'Jel at 24 hours 
and 38.ai of it at 5 days. Tissue retention of the radiolabel 
accounted for 17 .2% of it.. From these data, the maximum excretion half 
life for about soi of the radiolabel was estim.:~.ed as about 10 hours 
and abvut 107 hours for·an additional 15i. 

In tl\is same stl.!dy, when 3 rats with cannulated bile ducts were 
. given radiolabelled methoprene, an average of 27.4% of the label was 

recovered in-the bile in 48 hours. Thi~ data was used to estimate 
the gastrointestinal absorption of methoprene which was indicated as 
74'& of the administered oral dose. 

In the plasma kinetic portion of the experiment, blood samples were 
taken from the tail vei!ls of 6 rats for up to 5 days following dosing 
with 5-C14•methoprene. The results showed that plasma radioactivity 
peaked at approximately 6 hours and declined s1o.ly with a half life 
of about 48 hours during the second to fifth day of dosing, rhe 
total amount of radioactivity in the plasma at 6 'lours was about 
1.63'f. of the adminfste-r-r<i. dose. ... 
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The tissue distribution study showed the distribution of radi~activity 
in rats at 1, ~, 6,.12, ~4, 7.?., 120 and 2!38 hours following oral 
dosing with 25 mg/~ of radiolacielled me'.hoprene. In this portion of 
the study, the highest concentrations of radioactivity were initially 
observed 1n the liver, kidney, lungs (peaking at 6 hours) and f.at 
(peaking at 12 hours). After~ days most of the ~esidual radioactivity 
was in the •~t {8.51 of dose) and muscle (2.21 of dose). Whole body 
dutoradiographs showed extensives cistribution of raJioactivity. 
High level; oein~ observed after 6 hours in the $to~ach, liver, 
sin·a1.1 iitesi.1'1!:S, brown fat, and si1nificant lev~ls were present in 
U;e kidneys, salivary and lachrymal glands, brai11, thyroid, thymus, 
sple!:n, lungs, adrenals, myocardium aQ{I bone ·:1arrow. Of special. 
int~rest wa3 the high levels of radioactivit;· l)bserved in the adrenal 
cortex at 5 and 12 1ays. The authors s~gqested that the high levels 
of rddioactivit~ observed here may indi--\:~e :i:he incorporation of 
methoprene metabolites into pathwayi ~f st~r,od oiosynthesis. 

In the above tests, unchanged methoprenc "ils t,bserved only in the 
fe~es and was present in small amounts. 12 r~diolabelled metabolites 
were identified in the urine. Most of thesP. metabolites were. considerea 
to be carboxyl ic acids since tney wer:-e ~onverted to less polar 
compounds on treatment witn di azomethane. In the bile, the major 
portion of the radioactivity was associated with a very polar m~terial 
that ~as unaffec,'!<~ by enz,me treatment. These data confirm the · 
extens'_ve on1. re;·•1:ively -a-pid metabolism of methoprene in the rat. 

The metabolism of methoprene was investigatr,u in mice (Zoecon 
Corporatio'l, 1972, MRID: 0001()425 and Cline et.al., 1972, MRID: 
000l0424~. In thes~ studies 10 Swiss mice, 8 males and 2 females at 
.11idg~.;tation, were given a single dose of 7.7 mC/g body "eight of 
t•!ti,Jm labelled methoprene {labelled at·the C-10 position) 
1)tragastrically in 31! ethanol. The radioactivity in the urine, 
teces and "hole body was monitored for up to 4 days. The results 
showed that 681 of the radioactivity was elimiJ~ed in the urine and 
141 in the feces by 4 days. A glucuronide. conjug.;te of ZR-724 {ll
hydroxy-3,7-11-trimethyl-dodeca-2,4-diencic acic) wa•i.a major urinary 
metabolite. In the feces, unchange~ methoprene ana ~hromatograph 
metJbolites, similar to some observed in urine samplt!s were detected. 
Howevt!r, fecal metabolit"l'S were not qualitatively identified. 

Whole body autoradiographs indicated transient radiolatel in the· 
stomach, liver, smal 1 intestines and large intestines up to 24 ··•Jul's 
following dosing. By 48 hours there was negligible retention e,.· tht: 
radiolabel in the body. Placental transfer of the radioactivit.: was 
• at detected in the pregnant mice. 
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In a stud;: that was designed to give a preliminary q•,antification ar 1 
identification of methoprene and its metabolites in :.1rine, feces, 
exhaled air, blood and tissues. one guinea pig was given a si.ngle 
oral dose of 49 mg/kg of 14c-1abe11ed methoprene (95-98i A.I.) 
(Chamberlain et.al., 1973, MRID: 00010379). The distribution and 
elimination of the radioactivity was monitored for 24 hours foll awing 
qosing. The results showed that 24.J't of the racliolabel was recovered 
in the urine, 9.11 In the feces and 17.21 in the exhaled air by 24 
hours. Blood contained 18.18 ug 14c-equivalents per gram weight 
while muscle contained 14.l ug equivalents per gram dried (or 3.31 
ug ner gram wet) and fat contained 10.95 ug equivalents per gram of 
tissue. ' 

Chromatographic analyses indicated that approximately 79~ of the 
fecal radioactivity was unchanged methoprene. In the urine a large 
proportion of the recov.ered radiohbel was gl LC uroni c acid conj uga \es 
of ZR-724. (11-hydroxy-J,7,11-trimethyl-dodeca-2,4-dienoic acid). ZR-
725 (11-methoxy-3,7, ll-trimethyl-dodeca-2,4-dienoic acid) and ZR-669 
{isopropyl 11, hydroxy-3,7, 11-trimethyl-dodeca-2,4-dienoate); the 
remaining metabolites were mostly unidentified po I ar CC"11pounds. No 
intact :-iethoprene was detected in the urine. 

"",. Data were avai1~ble to demonstratP the exhaustine biodegradation of 
methoprene in thA steer (Zoecon Corporation, 1973, MRIO: 00011491, 
Staiger et.al •• 1973, MRIO: 00010879 and Chamberlain et.'il. , .. 19:3, 
MRIO: 00010380, Quistad et.al., 1975, MRIO: 05::108609). tn ii study, 
the radioactivity i_n urine, feces, blood, tissues and samples of 
expired air was monitored for up to 2 weeks in a steer given a single 
oral dose of 2 g 14c-methoprene ( 96. 9':. A. I.). The total recovery of 
radioactivity was 78~ of the administered dose. Urine contained 
21.6i of the recovered radiolabel (with peak le~els observed at 36 

- hours) and feces accounted for 38.8~ of it (peak levels-were observed 
·at 48 hours). Samples of expired CO2 accounted for 2.7% of the 
recovered radiolabel while blood and tissues accountt>1 for 13.5: nf' 
it. Blood levels of radioactivity peaked at 72 hours and remained 
high until sacrifice at 2 weeks. Tissue radioactivity was.highest in 
the 3all bladder followed by the iiver, lung, kidney, spleen and heart. 

In the urine up to 14 different radio labelled metabolites were 
identfffed. Most of these metabolites were more polar tha.n methoprene 
or its primary metabo ites (i.e. ZR-669, ZR-724 or ZR-725). F'ecal 
extracts contained up co 7 radioactive metabtilites of which the parent 
methoprene was the principal component (5-50't depending on sampling 
time). At 72 hours the following radioactive components were iaentiff1td 
in the feces: 32't methoprene, 12i ZR-669, 4i ZR-725, 4't ZR-724 and 
less than 1't as ZR-1995; the remain)ng radioactivity was unidentified.,_ ~~ 
polar metabolites. ....,• ~'11. 
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Analysis of the radioactive distribution in selected tissues ;;howed 
no res~dues of methoprene or its known metabolites. However, 
signifkant amounts of label were identified in the form of cholesteroi 
and in!the case of bile in cholic and deoxycholic acids, Chemical 
degradation of label led cholesterol and ~ .. holic ac1d showed 14c . 
incorp~ration into the steroid nucleus c. \/responding to the btosynthetic 
incorporation of 14C-2-acetate. ; \ . 

In the,abovestudy, 22% of the administered radiolabelled was 
unaccoonted for experimentally. However, the authors attributed the 
loss to the sampling techniques used to collect expired air. Thfs 
explanation is consistent with the observations in r~ts and guinea 
pig that indicated signiftcant recovery of radioactivity 1n· expired CO2, 

The fate of radiolabelled nethoprene (S-1 4C-methoptene, 95% A.I.) in 
urine, feces, expired air, blood, tissues and milk was investigated 
in a pregnant lactating jersey cow for up to 7 days following the 
oral administration of 207.6 mg of s-1 4c.methop~ene. (Zoecon 
Corporation, 1974, MRID: 00010681, Quistad et.al., 1974, MRID: 
00010625, and Chamberlian et.al., 1974, MRIO: 00010683). In this 
s,tudy, the total radioactivity recovered during 7 days accounted for 94% 
of the applied dose. The following distribution was observed: 19.7% 
in the urine (pt?ak recovery at 30 hours), 30.3% in feces (peak recovery 
at 50 hours), an estimated 16.4% in expired co2 (peak recovery at 
?4 hours), 7.6% i11 mBk and 20% in tissues. In the tissues, the · 
highest concentrotions of radiolabel were detected in the gall bladder~ 
liver, kidney, ovuies and lungs. Recovery of radiolabe.1 from the 
fetus accounted for approximately 1% of tne original dose. Approximately 
0.8t of the recover,ed radiolabel in the milk was unchanged met.hoprene. 
Most of the radioactivity in the milk was.incorporated into lipids, 
lactose and proteins. Radiolabelled acetate was isolated from a 48 
hour blood sample and provided good evidence for label recycling and 
incorporation of methoprene metabol'ltes into natural body constituents. 

These data are considered adequate to fulfill methoorene metabolism 
data requirer:w?nts. The finding~. indicate rapid ai;d extensive 
biodegradation of methoprene anc. its metabolites in mammalian ·species. 
Evidence was presented to show tnat methoprene metabolites are· 
incorporated into natural body co~stituents. 
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Domestic Animals 

,... f:: r-c: 

Chickens 

White Leghorn chicks were fed diets containing 215, 464, 1000, 
2150 or 4640 ppm technical methoprene (86.91 A.I.) for 5 days.· 
(Fink, 1973, MRI □: 00010577). No mortality or clinical signs 
of toxicity were observed during an 8 day observation period. 
The data indicate thc?t repeated high doses of methoprene are 
well tolerated in chick·s. Based on food cons1.111ption and body 
weight data, an acute oral LD50 in chicks·_is estimated.as 
greater than 1 g/kg. · 

In another stu.dy (Halloran, 1975, MRI □: 00010632), 10·or 30 ppm 
methopr1:ne (I A.I. unspecified) in- the diet of laying.hens for 6 
weeks did not cause mortality or molting. - In aJditio'n, methoprene 
at these concentrations had no effect on egg production, feed 
intake, feed conversion, egg weight, shell thickness, albumin 
height, Haugh Units, yolk color or hen weight. 
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Human Exposure 

The Pesticide Infonnation Monitoring System (PlMS) reported one incident 
involving acc~dental • ·.111an e1posure to methoprene. alone. The monitoring· 
system contain!i info. t•'ilion on reported pestici•.ie exposures to humans 
from 1966 to July, 197Y. In this case, a 2 1/2 year old boy remained 
asymptomatic after methcprene f"om a p.ressurizeq c-0ntainer got into 
his mouth. The incident occurred in tl',1>: ')ome. 

Zoecon Corporation {1973, MRID: 0001079:S) repo;-,ted 40 incidents 
involving accidental methoprene exposure to male chemical workers. 
The incidents involved 26 exposures to techni.,al methoprene and 14 
exposures to a formulated product (10'.t E.G.).· Exposure to the. 
technical product was through dennal contact in 19 out of 26 ca~es 
and f nvo l ved vapor exposure in 7 instances. E.xoos ure to the 101. 
E.G. product was vi a dermal contact in 12 out of 1.4 cases and vi a the 
vapors in 2 instances. In all cases, no overt signs of toxicity ·wer!!' 
Qbserved. Treatment 'in the majority on incidents consisted of washing 
the chemical off wi tli soap and water. No medical treatment was indicated. 

In addition, the Zoecon report sited tw0 other incidents involving 
ace fdenta 1 exposure to ·methoprene. In the most serious f nci dent. a 
male plan: operator was coated with methoprene on the forer.ead, neck, 
foreanns and hand following an explosion. After washing with soap 
and water the victim did not experience any dennal or clinical signs 
of toxicity. In the other incident { under undescribed circum:;tances), 
no il 1 effects resulted from the extended derma 1 and i nha l ati on 
exposure to 1:echnical ~thoprene in a male worker. 
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TOXICOLOGY PROFILE 

Technical Methoprene 

Sufficient datl were available to acequately assess the acute toxicity 
of technical methoprene. The high acute oral LDso in rats, greater -
than 10 9/kg {Hallesy et.al., 1972, MRID: 00024607)~ the ~elatively 
h_i gh acute oral J,..050 in dogs, greater than 5 g/kg b·ut 1 ess than 1 0 · 
g/kg (Hallesy et.al., 1972, MRIO: 00024609}, the relatively -high_ 
acute dennal LD50 in rabbits, greater than 2 g/kg (with a 65.9% E.C., 
(Hepler et.al., 1972, MRID: 00010914) and the high acute inhalation 
LC50 in .rats, greater than 20 mg/L (01 son a11d Wil Hgan, 1972, · 
MRIO: · ) indicate a low acute toxif.:ity potential in humans. 

Sufficient data were available to assess the primary eye an.d primary 
dennal irritation potential_s of technical methoprene. _ tn an eye 
irritation study (Hill and ·Hallesy,-1972, MRIO: 00024614) Q,l ml ·of 
technical methoprene did.not cause eye_irritation or corneal opacity 
in rabbit eyes. In addition, when rabbits we,;e given 24 hour- dermal 
exposure to 0.5 ml technical methoprene, on shaved, abraded and 
unabraded skin, (Hal lesy and liill, 1972, MRIO: 000·24615) no dermal 
irritation was observed for up to 72 hours; These data indicate that 
technical metho-prene is not a primary eye or dermal irritant. Thus, 
it is -expected to have a low potential for eye .and dennal irritation 
in humans. 

'i 

The.re were no studies on the skin sensitization potential of technical 
methoprene. However, _based on the acute data described above, 
infonnation on·the acute fntraperitoneal toxicity of methoprene in 

;rats (LDso = 4.8 g/kg) (J'orgenson and Sasmore, 1972, MRID: 00024613) 
and an assessment of the chemical structure of methopre!'!'!, denna1 
sensitization is not anticipated. with this chemical. Therefore, thi~ 
~ta requirement can be waived. 
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· Adequate data were available to assess the subchronic oral toxic-ity 
of methoprene in rats. (Jorgenson and Sasmore, 1972, MRID: 00024612}. 
In a 90-day feeding study, the NH for systemic toxicity was determined 
to be 500. ppm. The lowest effect level (LEL} was 1000 ppm. In 
dogs, a 90-day NEL for systemic toxicity wa.s established as 500 ppm 
and the LEL was 5000 ppm ( Jorgenson and Sasmo ,.e, 1972, MRlD: 00024612); 
Taking into consideration the feed conversion factor these data 
indicate that the dog is more sensitive (NEL = 12.5 mg/kg) to methoprene 
toxicity than the rat (NEL: 25 mg/kg). Thus,.an additional feedtng 
study, .of a longer _duration, is needed with the dog. ' 

Insufficient data were available to evaluate the subchronic dennal 
toxicity of methoprene. A 21-day dennal toxicity study jrr raboits 
was conducted at 1ndustria1 Biotest Laboratories, 1972, i.,:~ever, tne 
toxicological evaluation of this study is pending receipt c,.f the 
results from the audit validation program. At present this testing 
rec;ui reme:it .constitutes a ·data gap. 

Supplementary data were availaole to assess the subchronic inhalation 
toxicity of technical methoprene. In a 21-day inhalation study in 
rats (01 son and Wil 1 i gan, 1972, MRID: ) , the NEL was 
detennined to be 20 mg/L (HOT - highest dose tested). Additional 
testing is not required, since pesticidal use is not likely to result 
in repeatednuman inhalation exposure at a concentration 1 ikely to be 
toxic, as determined from this data. 

Sufficient data were available to show thatmethoprene is not 
teratogenic or fetotoxic ir. rabbits at doses as high as 400 mg/kg given 
on gestation days 6 through 15 (Nomura Research Institute, 1975, 
MRIO: ). At 2000 mg/kg (LEL - lowest effect level) maternal 
toxicity and embyrolethal ity were observed. In a supplementary study 
in mice (Nomura Research Institute, 1975, MRIO: ), no 
teratology, f.::totoxicity or maternal toxicity were observed in mice 
given 0, 50, 200 or 600 mg/kg/day metheprene on days 7 ·through 14 of 
gestation. Because of some deficiencies in reporting methodology and 
results, the registrant, has been asked to submit additional i:!a ta for 
this"study. An assessment of the adequacy of this study to fulfill 
Guideline Teratology Testing :tequireme]lts, is pending receipt of 
additional data from the registrant. · 

Teratology studies in rats and rabbits, using technical methoprene, 
were conducted at Industrial Biotest Laboratories, 1972. The 
toxicological evaluation of these studies is pending r"eceipt of the 
results from the audit validation program. 
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Sufficient. data were available to assess the reproductive toxicitJ of 
methoprene ii::. rats. tn a three generatio'l reproduction study {Killeen 
and Rapp, 1974, MR!O: 00010571), the NEL was determined to be 2500 
ppm (HOT).· Further testing in thii discipline is not required. 

t . -
Adequate d~ta were av~iJable to assess the r,hronic feeding toxicity 
and oncogenic potentis1I of methoprene. In'.a 2.year feeding study 
with rats (wazeter a.nd Gol dent!:lal, 1976, MRIO: 00010739), the NEL for 
systemic toxicity and oncogeni..:ity was detennined to be 5000 ppm 
(HOT). In an 18'."month oncogenici ty study with mice (Wazeter and 

· Goldenthal, 1975, MRID: 00010600) the NEL for oncogenfcity was 
determined to be 2500 ppm (HOT) while the NEL for systemic toxicity -
was established as 250 ppm (1000 ppm was the LEL). 

The metabolism of methoprene was adequately investigated in a series 
of studies with the rat, mouse, guinea pig, steer and cow 
(MRID: 00010866, 05007755. 00010425, 000,10424, 00010379, 00011491, -
0001879, 00010380, 05008609, 0001 .0681 , 00010626 and 00010683). · These 
studies indicated rapid and extensive biodegradation of methoprene ·and 
its metabolites in mammalian species', In addition, evidence was 
presented to show that methoprene metabolites are incorporated into 
natural body constituents. ' 

A bacterial assay (Hsia et.at-., 1979, I/RID: 05018270) and a dominant 
lethal study (Johnston, 1973, MRID: 00010545) presented·ev.idence 
indicating that methoprene is not m~tagenic, Although these studie• 
are not adequate to fulfill mutagenicity data requirements, they do 
suggest a lack of genetic toxicity with methoprene. Si.nee a mutagenic 
effect is not.anticipated, this data :-equirement can be waived at 
this time. 'However, t~e Agency reserves the right to ask for adrii tional 
mutagenicity testing if a need is ind1cat.ed in the future. 

Data to assess the toxicity of methoprene in domestic animals was 
also available. In an 8 day feeding ~tud_v in chicks (Fink, 1973, 
MRID: 0001~77), a NEL of 4640 ppm (HUf} was established. Based ~n 

· food consumption and body weight data an acute oral LDso for methoprent! 
in chicks.was estimated to be greater than 1 g/kg, In a 6 week 
feeding study in laying nens (Halloran, 1975, MAID: 00010362), 30 ppm. 
(11DT) was deterfllined to be the NEL. Methoprene at this concentration 
had no effect on egg production, feed intake, feed consumption, agg 
weight,·shell thicknes.s, albumin height, Haugh Units, yolk color or 
nen weight. 

! .. 

I 
i 
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Manufacturing Use (M.U.) Methoprene 
\ . 

Insufficient data were available to assess the acute_toxicity of the 
M.J. fonnulations contai~ing 10-80i methoprene. 

Based en an evalu~tion of tne inert ingredients, acute oral toxicity, 
acute dennal toxicity and acute inhalation toxicity test-ing is required 
with.the existing M.U. product containing 151. methoprene. -

No data wer-<: 3vailable to assess the ·primary eye irritation potential 
of the M.U. f~nnulated products of me.thoprene. Based on an evaluation 
of th~ inert ingredients, eye irritation testing with each of these 
pro due;.:;._!.! required. "' · . --

1.ns.ufficient data were available to assess the primary dennal irritation 
and dermal sensitization potentials of the M.U. fonnulations of " 
methoprene. Based on an evaluation of the inert ingredients, these 
tests are required with the existing M.U. product containing 
~5't methoprene. 

End Use Products· 

Emulsifiable Concentrates (E.C.) 

Adequate data were available to assess the acute oral and dennal 
toxicity of E.C. fonnulations containing 5-65.91 methoprene. The 
acute oral LD50 in rats, was greater than 5 g/kg for a 65,9't 
E.C; product and greater than 10 g/kg for a iO't E.C. product 
(Hepler et.al., 1979, MRID: 00010913 and Ha1lesy et.al., 1972, 
MRID: 00024608). The ac 11te dermal LD50 in rabbits, was greater 
than 2 g/kg for a 65.9't E.C. product and greater than 9 g/kg for 
a lO't E.C. product (Hepler et.al., 1979, MRID: 00010914 and 
Olson, 1972, MRID: 00024618). 

These data indicate a low acute toxicity potential for the E.C. 
formulations of methoprene in hunans. 

Alth~ugh· no ~tudies·were available on the acute inhalation 
toxicity of the E.C. fonnulations, based on an evaluat'ion of the 
inert ingredients and the available acute toxicity data that 
indicates a low toxicity potential for these products, this data 

·requirement can be waived. 

Sufficient data were .:.vailable to·show that the E.C. formulations 
of methoprene are not primary dermal irritants. When rabbits 
were given 24 hour dermal exposure, on shaved, abraded and intact 
skin, to .0.5 ml of a 65.9't E.C. product or a lO't E.C. product of 
methoprene, the primary dennal irritation score was "O" out of a 
possible 8 score (Hepler et.al., 1979, MRlD: 00010915 and Hallesy 

· and Hi.11 , 1972, MRID: ) • Based on the Confi den ti al 
Statement of Fonnulation (CSF) the 5't E.C.· product is not 
anticipated to be a primary dermal irritant, additional testing 
is not needed. 
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The eye irritation potential of E~c:·tormulations of· methoprene can 
be adequately assessed for tt,e products containing 65. 9% and l 0% 
methoprene. 0.1 ml of the 65.9% E.C. product caused slighf conjunctival 
irritation in washed and. unwashed· rabbit eyes for up to 72 hours 
following instillation. (Hepler et.al., 1979, MRIO: 00010915). In 
addition, s1ight conjunctival irritation was observed at 1 hour 
fol lowing instillation of 0.1 ml of the 10% E.C. product in rabbit 
ey,es. This condition .had cleared by 24 hours in both washed and ·· 

. unwashed. eyes (Hal lesy and Hil 1, 1972, MRIO: ) , These 
data indicate that the 65.9% and· 10% E.C. formulations of.methoprene 
are not primary eye irritants. However, in humans transie111· eye 
irritation could result from the accidental spillage of these products 
into'the eyes. · 

i1o·data were available to assess the primary eye irritation.potenti-11 
\!f the 5% E.C. product. Based on an eval:Jation of the inert ingredients, 
thls test is needed. 

~o st1Jcl'ies were ava!lable on the skin sensitization potehtia 
·.;_:;~. products of 11ethoprene. · However, based on the inert ing die'ltS 
anci the available acute data, dermal sensitizatfon is rioi antic pated 
with these products. Therefor~, testing in this dfscip(ine can be waived. 

Granular {G) and Pelleted/Tabeleted (P/T) 

No studies were available on the acute oral, acute dermal or acute 
inhalation toxicities of the G or P/T formulations containing 0.02 to 
7.9% methoprene. Si.nee the CSF's do not indicate an anticipated 
change in the acute toxicities of these products, due to their inert 
ingredients, testing of the technical chemical is sufficient. 
Therefore, additional testing in these disciplines.!.! not needed. 

No studies le on the primary eye and dermal irritation 
and dermal sensitizati n potentials of tr.e G and r/T formuiations of 
methoprene. Based on t e CSF's and ~.he avanable acute .data for 
methoprene, dermal irri ation and de, llil sensitization are not 
anticipated with these roducts, thef~fore these tests arG not needed. 
However, eye irritation ould result from accidental eyeexposure to 
these products, therefo e one eye irritation test is required with a 
G product.· This st w l lsatisfy eye irritation testing requirements 
for the existing G P/T products. 

Pressurized Liquids (P.R.L,) 

No data were available to assess the acute oral, acute dermal an~ 
acute inhalation toxicity of the P.R.L. formulation containing C.15% 
methoprene. Based on an evaluation of the inert ingredients, te.s'"ing 
of the M.U. product containing 15% methoprene should be sufficient to 
fulfill these data requirements. Therefore, separate acute toxicity 
testing with the f'.R.L. product.!.!!!£!. needed. 

-. 
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No dat.1 ;ere availc;. t~- a.ssess the primary eye irrit_ation potential 
of.the·P.R.L formi;1n,•ion ot •11ethoprene. Since this product contains· 
a propel lo'lt. separate eye irritation testing i_-!. rieeded. 

No data were available to assess the dennc1l irritation and dermal 
sensitization µotenti;,J of the P.R.L. liquid formulation of methoprene. 
Based on an evaluation on the inert ingrt:dients, testing of the M.ti. 
product ~ontaining 15i methoprene snould be sufficient to fulfill 
these data requirements. Thus, separate aennal irritation and dermal 
sensitization testing ~.!!E! nee~ed with this product. 

.. 

... -"' .... 
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TOfICITY HAZARD.ASSESSMENT 
l 

Technical Methoprene 

The acute toxicity of methoprene is low since the LD50 values 
for acute·oral, derilal and inhalation toxicity are high.· There 
are no chronic, oncogenic, mutagenic, teratogenic or reproductive 
hazards associated with the chemic.al as indicated by expert men ta 1 
data. l"lethoprene is not a primary eye or dermal irritant. and 
ft is not anticipated to cause dermal sensitization. 

• 
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